Immunization of cystic fibrosis patients with a Pseudomonas aeruginosa O-polysaccharide-toxin A conjugate vaccine.
Healthy, non-colonized cystic fibrosis (CF) patients (N = 26) were immunized with an octavalent Pseudomonas aeruginosa O-polysaccharide-toxin A conjugate vaccine. Vaccination was well tolerated and induced anti-lipopolysaccharide (LPS) antibodies of a high affinity capable of promoting the opsonophagocytic killing of P. aeruginosa by human peripheral lymphocytes. In contrast, anti-LPS antibodies acquired after natural infection possessed a very low affinity and were non-opsonic. To determine if immunization could prevent or delay infections due to P. aeruginosa, the infection rate among immunized patients was compared retrospectively to age and gender-matched controls. After 6 years of clinical follow-up, 15/20 (75%) of control and 8/23 (35%) of immunized subjects were classified as infected (p = 0.022). The persistence of high-affinity antibodies among immunized patients correlated with a significantly lower rate of infection after 4-6 years of observation. Infection of immunized patients was correlated with a dramatic decline in total antibody titer between year 2 and 3 of follow-up. Smooth, typeable strains of P. aeruginosa predominated among immunized patients. In contrast, rough, nontypeable strains were most frequently isolated from nonimmunized patients. Mucoid P. aeruginosa strains were isolated from 6 nonimmunized patients versus only I immunized subject.